Technical Support Document:

Chapter 13
IntendedRound 3 Area Designations for the 2028idur SQ
Primary National Ambient Air Quality Standard for Indiana

1. Summary

Pursuant to section 107(d) of the Clean Air Act (CAA), the U.S. Environmental Protection
Agency (the EPA, we, o0or us) must designate ar
Auncl assi f i abhow sulfuf dioxide {SK) erimar ratibnallambient air quality

standard (NAAQS) (2010 SAAQS). The CAA defines a nonattainmemnéa as an area that

does not meet the NAAQS or that contributes to a nearby area that does not meet the NAAQS.
An attainment area is defined by the CAA as any area that meets the NAAQS and does not
contribute to a nearby area that does not meet the NARIQSassifiable areas are defined by

the CAA as those that cannot be classified on the basis of available information as meeting or not
meeting the NAAQS. In this action, the EPA has defined a nonattainment area as an area that
the EPA has determined vitds the 2010 SENAAQS or contributes to a violation in a nearby

area, based on the most recent 3 years of air quality monitoring data, appropriate dispersion
modeling analysis, and any other relevant information. An unclassifiable/attainment area is
defined by the EPA as an area that either: (1) based on available information including (but not
limited to) appropriate modeling analyses and/or monitoring data, the EPA has determined (i)
meets the 2010 SINAAQS, and (ii) does not contribute to ambient aiality in a nearby area

that does not meet the NAAQS; or (2) was not required to be characterized under 40 CFR
51.1203(c) or (d) and the EPA does not have available information including (but not limited to)
appropriate modeling analyses and/or monitodata that suggests that the area may (i) not be
meeting the NAAQS, or (ii) contribute to ambient air quality in a nearby area that does not meet
the NAAQS. An unclassifiable area is defined by EPA as an area that either: (1) was required to
be charactezied by the state under 40 CFR 51.1203(c) or (d), has not been previously
designated, and on the basis of available information cannot be classified as either: (i) meeting or
not meeting the 2010 SGIAAQS, or (ii) contributing or not contributing to ambteair quality

in a nearby area that does not meet the NAAQS; or (2) was not required to be characterized
under 40 CFR 51.1203(c) or (d) and EPA does have available information including (but not
limited to) appropriate modeling analyses and/or monitoratg that suggests that the area may

(i) not be meeting the NAAQS, or (ii) contribute to ambient air quality in a nearby area that does
not meet the NAAQS.

This technical support document (TSD) addresses designations for nearly all remaining
undesignated aas inindianafor the 2010 S@NAAQS. In previous final actions, the EPA has

cumen

1The term fAattai nment areao i s not used in this do
the EPEZ

nonattainment &a that has been redesignated at t ai nment as a r es u-submited
maintenancelan.



issued designations for the 2010 3@\AQS for selected areas of the courttifhe EPA is

under a December 31, 2017, deadline to designate the areas addressed in this T$edbyequ

the U.S. District Court for the Northern District of Califordi/e are referring to thset of

designations being finalized by the December 31,20l &ad|l i ne as @ARound 30
designations process for the 2010,BAAQS. After the Round 3 dggnations are completed,

the only remaining undesignated areas will be those where anstaiéed andegartimely
operaing a new S@monitoring networkne et i ng EPA speci fications
Data Requirements Rule (DRR80 FR 51052)The EPA is required to designate those

remaining undesignated areas by December 31, 2020.

Indianasubmitted its first recommendation regarding designations for the 28&0riSQ

NAAQS onMay 11,2011, requesting all areas without a violating monitor begieged as
unclassifiable. Indiana supplistibsequent submittals in January 2012, April 2012, January
2013, and MarcR013 after which the EPA designated four areas in the state astaioment

in anaction published Augu&, 2013 The state submitteidformation for five additional
ARound 20 areas on September 16, 2015, after
unclassifiable/attainment snaction published July 12, 2018lore recently,focusing on areas
required to be addressed with modgland tabe designated in this RoundiBdiana has

provided updated information for eight areas, which it submitted on January 13TB@%&
recommendations are shown in Tabléntliana has also supplemented this submittal with
additional informationmost notably including new modeling for Lake County, submitted on
May 10 2017 On June 23, 201Tndiana also forwarded a protocol for modeling the Alcoa area,
provided by a consultant to Alcoa. our intended designations, we have considered all the
submissions from the statexcept where a recommendatiora later submission regarding a
particular area indicates that it replaces an earlier recommendation for that areigh case

we have considered the recommendation in the later submission

The EPA has received no other recent submittals of modeling analyses or other analyses of air
quality in the areas addressed in tthapter However, during the review of Round 2

designations, the Sierra Club submitted comments on the designation of Posgy Dadiana

(the area including the A.B. Brown facility) including modeling showing violations of the
primary SQ standard in Warrick Countyndiana This modeling is discussed below as part of

the discussion regarding the Warrick Couintgndeddesigration, in Section 10

For the presently undesignated areas in Indiana, Table 1 idetitdies® A6 s i nt ended
designations and the counties or portions of counties to which they would apply. This table also
listsl n di eurremtecommendations.h e Efihd designation for these areas will be

based on an assessment and characterization of air quality through ambient air quality data, air
dispersion modeling, other evidence and supporting information, or a combination of the above
and could change bed on changes to this information (or the availability of new information)
that alterdsdheEPAGSs assessment and characterizati on

2 A total of 94 areas throughout the U.S. were previously designated in actions pubtishegust 5, 2013 (78 FR
47191) July 12, 201681 FR 45039, and December 13, 2016 (81 FR 89870)
3 Sierra Club v. McCarthyNo. 313-cv-3953 (SI) (N.D. Cal. Mar. 2, 2015).
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Tabl e 1.

Summary

of t he

Recommendations for Presently ddesignated Areas

EPAOGs |

ntended

Il ndi an Il ndi an EPAGs | n EPAOGS
Area/County Recommended| Recommended s Intended
e . . Area Definition : -
Area Definition Designation Designation
Gallagher/Floyd Floyd Caunty Attainment Same 2 S | Unclassifiable/
County recommendation )
Attainment
U.S. Mineral
Products/ Huntington Unclassifiable Huntlngtpn Nonattainment
Huntington County Township
County
NIPCSOR.M. .
Schahfer/ Jaspe Kankak(_ae Attainment Jasper Conty Uncla§3|f|able/
Township Attainment
County
ArcelorMittal,
Cokenergy, U.S) Calumet, North Attainment Lake Caunty Unclassifiable/
Steel/ Lake Townships ;
Attainment
County
SABIC
Innovative . . Black, Point Unclassifiable/
Plastics/ Posey Black Township Attainment Townships Attainment
County
Hoosier Energy
Merom/ Gill Township Attainment Sullivan Caunty | Unclassifiable/
Sullivan Caunty Attainment
DukeC.ayuga/ EUQ?DG’ . Same as | Unclassifiable/
Vermillion Vermillion Attainment . ;
: recommendation  Attainment
County Townships
Alcoa Warrick
Power Plant, Anderson Anderson, Boon,
Alcoa Warrick : Attainment and Ohio Nonattainment*
. Township .
Operations/ Townships
Warrick Caunty
Remaining areay
in Indianaexcept Attainment Unclassifiable/
for Porter Attainment
County**

*The EPA intends to designate the remainder of the county as unclassifiairmeiznt.
Except for areas that are associated with sources for which Indiana elected tamadiajantimely operation of

a new S@monitoring networkne et i ng

EPA

De s

speci fi catDRR(.es, PorterfCeunietimec e d
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EPA intends talesignate the remaining undesignated counties (or portions of countiedjpimaasseparate

i uncl aftainrhendareds as these areas were not required to be characterized by thedstatee DRRand
cannot be classified on the basis of axd@danformation as meeting or not meeting the NAAQS. These areas
addressed in more detail 8ection 1 of thisIndiana tapter of this TSD

The Porter County, Indianarea is an area for whithe stateelected to install and begéimely

operationof a new, approved SOnonitoring network. This area is centered around the
ArcelorMittal-Burns Harbor facility, which is a source listed as subject to the DRR, though the
area also includes NIPSCOO0s Bai |l | gtedadsalecton, w
to the DRR Pursuant to the court ordered schedule, the EPA is required to designate such areas

by December 31, 2020.

The four areas in Indiana that the EPA designated nonattainment in Rseef8 FR 4719}
and the five areas in India that the EPA designated unclassifiable/attainment in Rowsek2 (
81 FR 4503Yare not affected by the designations in Round 3 and are not listed in Table 1.
Figure &, in section 11 below, illustrates the designations that the EPA intends, in camuncti
with the designations that the EPA has already promulgated.

2. General Approach and Schedule

Updated designations guidance documents were issued by the EPA through a July 22, 2016,
memorandum and a March 20, 2015, memorandum from Stephen D. Page, DUF&:t&PA,
Office of Air Quality Planning and Standards, to Air Division Directors, U.S. EPA Regi#ns |
These memoranda supersede earlier designation guidance for the 2048/05, issued on
March 24, 2011, and identify factors that the EPA intendvétuate in determining whether
areas are in violation of the 2010 S0AAQS. The documents also contain the factors that the
EPA intends to evaluate in determining the boundaries for designated areas. These factors
include: 1) air quality characterizatiovia ambient monitoring or dispersion modeling results; 2)
emissiongelated data; 3) meteorology; 4) geography and topography; and 5) jurisdictional
boundaries.

To assist states and other interested parties in their efforts to characterize aitlqoaigly air

dispersion modeling for sources that emitb e EPA released its most recent version of a

draft documdNRAAQISI Dlesd gn@ad$O®ons Model ing Techni
(Modeling TAD) in August 2018.

Readers of this chapter of $hTSD should refer to the additional general information for the
EPA6s Round 3 area designations in Chapter 1
3 Area Designations for the 201Hbur SQ Primary National Ambient Air Quality Standard)

and Chapr 2 (Intended Round 3 Area Designations for the 26H0ur SQ Primary National

Ambient Air Quality Standard for Statesth SourcedNot Required to be Characterized).

2 https://www.epa.gov/sites/production/files/2606/documents/so2modelingtad. ptif addition to this TAD on
modeling, the EPA ab has released a technical assistance document addressim@i8t0ring network design, to
advise states that haetected to install and begin operation of a new BOnitoring network. See Draft SO
NAAQS Designations Soure®riented Monitoring Techna Assistance Document, February 2016,
https://www.epa.gov/sites/production/files/2606/documents/so2monitoringtad. pdf



https://www.epa.gov/sites/production/files/2016-06/documents/so2monitoringtad.pdf

As specified by the March 2, 2015, court order, the EPA is required to designatedmliier

31, 2017, all Aremaining undesignated areas
installed and begun operating a new» &@nitoring network meeting EPA specifications

refer enced.DRR TEEEROWIdher&dde designate by DeceanB1, 2017, areas

of thecountry that are not, pursuant to the DRR, timely operating-&ppkowed and valid

monitoring networks. The areas to be designated by December 31jitlide the areas

associated wit sources inndianameeting DRR emissiongiteriafor which the state has

chosen to characterize air quality using air dispersion modelirggarea associated with 2

sources whichindiana recommended be designated primarily on the basis of existing monitoring
data, and one area associated with source that Indiana argued did not warrant listing as

subject to the DRR and for which the state provided no air quality characterihadiiama

imposed na@missions limitations on sources to restrict theip 8@issions to less than 2,000

tons per yar (tpy) as a means of addressing DRR requirements, for no sources did Indiana
choose monitoring for the DRR but fail to timely meet the approval and operating deaxitine

no areasn Indianahave newlymonitored violations requiring designation in Roth@reas not
specifically required to be characterized by the state under the DRR must also be designated by
December 31, 2017.

Because many of the intended designations have been informed by available modeling analyses,
this preliminary TSD is structudebased on the availability of such modeling information.

each ofSections 3 and 5 through 8ete isdiscussion of aareafor which modeling information

is available Sectiors 4 and 1@achaddressreas for which the state provided no air quality
modeling information, notwithstanding the applicability of the DRR and the selection by the

state of the modeling option to meet the DRR requiremEirtally, the remaining tde-

designated counties and portions of counties which do not contain souertadisubject to

DRR requirementare addressed together in section 11.

The EPA does not plan to revise this TSD after consideration of state and public comment on our
intended designation. A separate TSD will be prepared as necessary to document hoe we h
addressed such comments in the final designations.

The following are definitions of important terms used in this document:

1) 2010 SQ NAAQS The primary NAAQS for S@promulgated in 2010. This NAAQS is
75 ppb, based on they@ar average of the 9®ercentile of the annual distribution of
daily maximum thour average concentrations. See 40 CFR 50.17.

2) Design Value a statistic computed according to the data handling procedures of the
NAAQS (in 40 CFR part 50 Appendix T) that, by comparison to thel lefithe NAAQS,
indicates whether the area is violating the NAAQS.

3) DesignatedNonattainment Area an area that, based on available information including
(but not limited to) appropriate modeling analyses and/or monitoring data, the EPA has
determined efter: (1) does not meet the 2010.9MAQS, or (2) contributes to ambient
air quality in a nearby area that does not meet the NAAQS.

4) DesignatedUnclassifiable/Attainment Areiaan area that either: (1) based on available
information including (but not linkéd to) appropriate modeling analyses and/or
monitoring data, the EPA has determined (i) meets the 201N88QS, and (ii) does
not contribute to ambient air quality in a nearby area that does not meet the NAAQS; or



(2) was not required to be charactedainder 40 CFR 51.1203(c) or (d) and the EPA
does not have available information including (but not limited to) appropriate modeling
analyses and/or monitoring data that suggests that the area may (i) not be meeting the
NAAQS, or (ii) contribute to ambidmir quality in a nearby aa that does not meet the
NAAQS.

5) Designatednclassifiable Ared an area that either: (1) was required to be characterized
by the state under 40 CFR 51.1203(c) or (d), has not been previously designated, and on
the basis of avkble information cannot be classified as either: (i) meeting or not
meeting the 2010 SONAAQS, or (ii) contributing or not contributing to ambient air
guality in a nearby area that does not meet the NAAQS; or (2) was not required to be
characterized urat 40 CFR 51.1203(c) or (d) and the EPA does have available
information including (but not limited to) appropriate modeling analyses and/or
monitoring data that suggests that the area may (i) not be meeting the NAAQS, or (ii)
contribute to ambient air gquBl in a nearby area that does not meet the NAAQS.

6) ModeledViolationi a violation of the SONAAQS demonstrated by air dispersion
modeling.

7) Recommendedttainment Ared an area that a state, territory, or tribe has
recommended that the EPA designatattanment.

8) Recommendetionattainment Areé an area that a state, territory, or tribe has
recommended that the EPA designate as nonattainment.

9) Recommendetnclassifiable Ared an area that a state, territory, or tribe has
recommended that the EPA desade as unclassifiable.

10)Recommendetinclassifiable/Attainment Areiaan area that a state, territory, or tribe
has recommended that the EPA designate as unclassifiable/attainment.

11)Violating Monitor T an ambient air monitor meeting 40 CFR parts 50, 5358nd
requirements whose valid design value exceeds 75 ppb, based on data analysis conducted
in accordance with Appendix T of 40 CFR part 50.

12)We, our, and us these refer to the EPA.



3. TechnicalAnalysis for the Floyd County (Gallaghe&kjea

3.1.

Introduction

The EPA mustlesignatehe Floyd County, Indiangarea by December 31, 2017, because the

area has not been previously designatedigidnahas noinstalled and begun timely operation

of a new, approved SOnonitoring network to characterize air qualitythe vicinity of any
source in the ared his county includes one source listed anlject tahe air quality

characterizat.

on

requi rements

of

t (Gellaghd®)R ,

Accordingly, Indianachose tqrovide a modelingnalysis for the area near this facilitymeet
the DRR requirementvhich the EPA reviews in a following subsection.

3.2. Air Quality Monitoring Data for the Floyd County Area

This factor considers the S@ir quality monitoring data in the area of Floydudty. The state
provided data for one of the monitors in the area (for site numb@418004) but did not
recommend any conclusions to be drawn from this information, nor did the state assess how well
placed the area monitors are for indicating pealkceomations in the area of Gallagher Station
or elsewhere in Floyd Countyable2 showsthe monitors that are located in Floyd County or
elsewhere within 10 kilometefkm) of Gallagher Station.

Table 2. Monitors near Gallagher Station

AQS ID County, Distance Direction | 20137 2015 | 20147 2016
State from from design value | design value
Gallagher Gallagher | (ppb) (ppb)
(km)
18-043:0004 | Floyd, IN 11.6 N 41 35
180431004 | Floyd, IN 4.9 N 30 27
21-111-1041 | Jefferson, KY| 3.7 SSE 34.6 27

*This monitor did mt meet completeness criteria in 2016 so it does not have a valid design value 802614

While Indiana did not analyze whether these monitors are located in areas where maximum

concentrations would be expected, the EPA finds these moddadd tahe weight of
evidencesupporting that this area is attaining the standard.

33.1 ndi

anaos

AddressingD u k e

3.3.1. Introduction

This section3.3 presents all the available air djty,amodeling information for the portion of
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Floyd Countythat includes Gallaghé&tationas well agor nearby Jefferson Counti{entucky
GallagherStationis listed as subject to DRR requirements, which require eitheiniiaha

characterize Sgair quality or alternatively establish an $@missions limitatin of less than
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2,000 tons per year. Gallagtstationwas listed as subject to DRR requirements because its
2014 emissions were 3,524 tons, amdianahas chosen to characterize it giadispesion
modeling. Floyd County includes no other source emitting over 100 tons pef y&ay.
Neighboring Jefferson County, Kentuckycludes two power plants with emissianger 2,000

tons per year in 2014hcluding a nonattainment area containibguisv | | e Gas and EI e
Mill Creek Station, which in 201dmitted 28,14%ons of SQ, andanundesignated area
containing Louisville Gas and Electricdos Cane

SO. These emissions for Cane Run Station led ¥eh to list this facility as subject to the
DRR. As discussed further below, Kentucky opted to address the DRR requiremé&@sdor
Run Statiorby limiting emissions to below 2,000 tons of S§g@r year.

Indianarecommended that the entirety of Floyd @tyube designated adtainmenbased in part

on an assessment and characterization of air quality impactsHi®fadility. This assessment

and characterization was performed using air dispersion modeling software, i.e., AERMOD,
analyzingactualemissims . Af ter <careful review of the staf
documentation, and all available data, the Elgfees witt he st at eds recommend:
area, and intends to designate Floyd Countynatassifiable/attainmen®©ur reasoning for this

conclusion is explained in a later section, after the relevant available information is presented.

The area that the state has assessed via air quality modeling is approximataty sgB@re

area that includes nearly the entirety of Floyd County andgmsrof neighboring Clark and

Harrison Counties in Indiana and Jefferson County in Kentucky, centered on Gallagher. As seen
in Figurel below, Gallagher is lo¢ad along the Ohio River a little undek® south of New

Albany. Also includedn the figure ar¢he other nearby emitters of at least 100 tons per year of
SO, namelythe Cane Run and Mill Creek facilities noted above. As shown in this fidpere,

Mill Creek facility iswithin an area in Jefferson County that is designated nonattainment. This
nonatainment area was promulgated on August 5, 2013 (78 FR 47191), resulting in a
requirement that Kentucky develop a plan providing for attainment for this area. Kentucky has
not yet submitted this required plan. Neverthelasgjiscussed belowentucky hasestablished
federally enforceabland effectivd i mi t s f or t hese Kentucky sourc
reflects.

The figure gs0 shows county boundaries; Indiana recommended that the entirety of Floyd
County (the county that contains Gallaghss)designated attainment. As will be shown in a

figure in thesection below that summarizes our intended designation, the EPA intends to apply a
designation of unclassifiable/attainment to the same area.



Figure 1. Map of the Floyd County, Indiana, Area
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The discussion and analysis that follows below will reference the Modeling TAD and the factors
for evaluation contained in the EPAOG6s July 22
appropriate.

For this area, the EPA received and consideredanmypdeling assessment from the state. The
EPA has not conducted its own modeling of this area, and the EPA has received no modeling of
this area from any other parties.

3.3.2. Model Selection and Modeling Components

The EPAG6s Model i ng déesighationsounderdhe 20h06SAADQS, the ar e a
AERMOD modeling system should be used, unless use of an alternative model can be justified.
The AERMOD modeling system contains the following components:

- AERMOD: the dispersion model

- AERMAP: the terrain processéor AERMOD

- AERMET: the meteorological data processor for AERMOD

- BPIPPRM the building input processor



- AERMINUTE: a preprocessor to AERMET incorporatingninute automated surface
observation system (ASOS) wind data

- AERSURFACE: the surface charactegstprocessor for AERMET

- AERSCREEN: a screening version of AERMOD

The stateoriginally used AERMOD versiod5181with default optionsA review of the original

modeling prompted several questions frim@EPA, specifically regarding the emissions used

for a nearby source (Kosmos/ESSROC). It was originally modeled using 2015 emissions based

on changes at the facility in 201l4.response to the questions, the state conducted remodeling

using AERMOD version 16216vith default optionsT he st at e ddingugedlamt ed mod
average of actual annual emissions for this nearby source for the modeled perie2) 2013

This section reviews the updated modeling submitted by the Atdiscussionofi e st at e d s
modelingapproach to the individual componensflecing this remodelingis provided in the
corresponding discussion that follows, as appropriate.

3.3.3. Modeling Parameter: Rural or Urban Dispersion

For any dispersion modeling exercise, the det
Arur al mmpareéeanitsiin determining the boundary | a
prediction of downwind concentrations. For S@odeling, the urban/rural determination is also
important because AERMOD invokes #dur halflife for urban S@sources. Sd¢ion 6.3 of the

Modeling TAD details the procedures used to determine if a source is urban or rural based on

land use or population density.

For the purpose of performing the modeling for the area of analysis, the state determined that it

was most apprafate to run the model in rural mode. This determination was based on results
from an Auerd6s | and use classification approa
provided, the area is clearly rural based on a visual inspectionsaggltite imageryA map

provided by the state is includedFigure2 below. While aportion of the nearby environs of

Gallagher is in presumably urban portions of Louisville, a greater fraction of anieynenvirons

of Gallagher are iareas in Indiana that would be cmesed ruralThe EPAagrees with the

rural characterization of this modeled area

10



Figure 2. Land Use in the Area Surrounding theDuke Gallagher Plant

Duke Gallagher
DRR SO, Land Use, Indiana
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Notes: Imagery courtesy of the United States Geological Survey.

Date: 12/07/2016
By: C. Mitchel, OAQ kagend
Source: Office of Air Quality T 2 et in
Map Projection: UTM Zone 16 N ownship Approxi
Map Datum: NAD83 (- Boundary O Keawouna
Duke Gallagher

This map is intended to serve as an aid in graphic repr ion. This ion is not for

3.3.4. Modeling Parameter: Area of Analysis (Receptor Grid)

The TAD recommends that the first stepvémds characterization of air quality in the area

11



around a source or group of sources is to determine the extent of the area of analysis and the
spacing of the receptor grid. Considerations presented in the Modeling TAD include but are not
limited to: thelocation of the S@emission sources or facilities considered for modeling; the
extent of significant concentration gradients due to the influence of nearby sources; and
sufficient receptor coverage and density to adequately capture and resolve therethckeldp
maximum SQ concentrations.

Theprimarysourceof SO, emissionsn this analysisGallagher, is described in the introduction
to this section. For theloyd Countyarea, the state has included four other emitters ef SO
within roughly25 kmof Gallagher in any directigmamelyeSSROC Cement Corporation,
Louisville Gas and Electric Cane Run, Louisville Gas and ElectridMill Creek, and Louisville
Medical Center The state determined that these sources had thetipbfer impact on S@
concerrations in the area of interest around the Gallagher.glanteotherKentucky sources
located6 to 12 km to the southeastvith emissions ranging from 100 to 220 tons per y&are

not included in the modelg analysis These sources could have bewiuded, however, their
contribution to the design value concentration would likely have been relatively Simaither
sources were determined by the state to have the potential to cause concentratios gradient
within the area of analysi$he EPA findghat Indiana has included all sources with the potential
to cause significant concentration gradients in the area of maximum concentrations, and the EPA
finds that the impacts of the other sources are suitaplgsenteds part of the background
concentations.

The grid receptor spacing for the area of analysis chosen by the state is as follows:

- 50 m spacing along fence/property line

- 100 m spacing out to a distance of 3 km
- 250 m spacing out to a distance of 5 km
- 500 m spacing out to a distance of 10 km

The receptor networgontained,063receptorsand the network covered 10 townshiypthin
threelndiana counties, FloydClark, and Harrison Countie¥he network also extended into
Jefferson CountyKentucky.

Figure3, i ncluded i nendatisarat eddowetclbnenmst at ebds ch
surroundhg Gallagheraswell as the receptor grid for the area of analysis.

Consistent with the Modeling TAD, the state placed receptors for the purposes of this

designation effort in locations that widibe considered ambient air relative to each modeled
facility, 1incl udi nTdhe state reeeptor rid only exclidedeecdptorpfromp e r t
the area within the Gallagher facilityside the Cartesian grid employed by the state, receptors

were retained over the Ohio River and over other modeled soditvesubmittal describes the

Gallagher facility as being surrounded by a combination of fencing, natural boundaries, and

security patrolsThenatural boundaries consist ofiger bordering tl east edge of the facility

It's unclear from the submittal the extent of fencing around the fadility submittal states tha

receptors were placed along the property boundary where any potdisss not precludedrhe

modeling submitted by the stashows a peak design valfe99.5 pg/m3roughly 2 km north of

12



the facility. This isbeyond the northernoundary of the faatly property so that the precise
boundaries of the facility may be presumed naiftect the reliability of the modeling inclird
maximum concentrations in the ardde modeling submitted by the state shows downwiassh
appliedfor the two Gallagher stackdowever, downwash at these staskould baelatively
insignificant with stacks heights df67 metersand building heightsf approximately 4%neters
Congquently, the receptor grid is expected to capture the peak concentrations from the facility.

Figure 3: Area of Analysis for the Floyd County Area

Duke Gallagher
DRR SO, Area Characterization, Indiana

Notes: Imagery

courtesy of the 1]
United States Geologeal Survey (USGS) 25 5 10mi A

Date: 120872016

T T
Mapped By: C. Mitchell, OAQ 25 5 10 km

\ag
Source: Office of Air Quaity .
Map Projection: UTM Zane 16 N 7 F Pre T

Map D-m):‘NADe:! //A Source Fence Lina/Property E ownship/State Boundary

~
This map s intanded 1o sarve as an aid i graphic This is not for aceurscy of other purposes. ART2Y
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Figure 4: Receptor Grid and Sourcedor the Floyd County Area

Duke Gallagher
DRR SO, Receptor Grid, Indiana
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Notes: 1 L |
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Date: 12/2822016 Legend 0 25 5 10 km
Mapped By: C. Mitchell, OAQ
Source: Office of Air Quality Receptor 7 Source Fence Line/Proj
Map Projection: UTM Zone 16 N ’ pory
Map Datum: NAD83 + Inventory Source D Township/State Boundary
This map is intended to serve as an aid in graphic repr ion. This information is not warranted for accuracy or other purposes,
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3.3.5. Modeling Parameter: Source Characterization

As noted abovehe staté s mo ohauded fogsources iraddition to Gallagher. The four
sources ar&osmosCement Corporatiofformerly ESSROCGC)Louisville Gas and Electri€ane
Run, Louisville Gas ahElectricMill Creek, and Louisville Medical Center. These sources were
included because of their potential contribution t@ 8@hcentrations in the area around
Gallagher

The state characterized these sources within the area of anabysienalicaordance with the

best practices outlined in the Modeling TASpecifically, the state used actual stack heights in
conjunction with actual emissiondowever, permitted limits were modeled for the two

Louisville Gas and Electric sourcédore detailed infamation on these two sources is provided

in the emissions section belohhe statea | s o adequately characteri zec
building layout and location, as well as the stack parameters, e.g., exit temperature, exit velocity,
location, and diameteHourly parameters were used for the Gallagher plant. Temperatures were
fixed while exit velocity varied by hour. Where appropriate, the AERMOD component
BPIPPRM(Version 04274yas used to assist in addressing building downwiasé to the

distance from tb DRR source area of interesbwhwash was not modeled for the Louisville

Medical Center nor the Louisville Gas and EleciricaneRun plant

TheEPA finds that thatate adequately characterized the dispersion parameters from the sources
included in he modeling

3.3.6. Modeling Parameter: Emissions

The EPAG6s Mo del ifonrgodelingf@r the mutpases of ¢chéracteng air quality

for use in designations, the recommended approach is to use the most recent 3 years of actual
emissions data and ocaurrent meteorological data. However, the TAD also indicates that it
would be acceptable to use allowable emissions in the form of the most recently permitted
(referred to as PTE or allowable) emissions rate that is feder#thyceable andffective.

The EPA believes that continuous emissions monitoring systems (CEMS) data provide

acceptable historical emissions information, when they are available. These data are available for
many el ectric generating units. hgiTADHhHghely absenc
encourages the use of AERMODG6s hourly varying
AERMODG6s variable emissions factors keyword E
methods, the EPA recommends using detailed throughput, operating sshaddlemissions

information from the impacted source(s)

In certain instances, states and other interested parties may find that it is more advantageous or
simpler to use PTE rates as part of their modeling femsexamplewherea facility has

recenly adopted a new federally enforceable emissions limit or implemented other federally
enforceable mechanisms and control technologies to limieS@ksions to a level that indicates
compliance with the NAAQSa state may choose to model PTE raiégse Bw limits or

conditions may be used in the application of AERMOD for the purposes of modeling for
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designations, even if the source has not been subject to these limits for the entirety of the most
recent 3 calendar years. In these cases, the Modeling o#3 that a state should be able to

find the necessary emissions information for designatielased modeling in the existing 0O
emissions inventories used for permitting or SIP planning demonstrations. In the event that these
shortterm emissionslataare not readily available, they may be calculated using the
methodology in Table8 of Appendi x W to 40 CFR Part 51 t
Model s. o

As previously noted, the state included Gallagherfandother emitters of SE&in the areé s

modeling analysisThe state has opted to use a hybrid emissions approach, where emissions

from certain facilities are expressed as actual emissions, and those from other facilities are
expressed as PTE or per mitt eelinganalysieandthefhe f aci
associated actual or PTE rates are summarized below.

For Gallagher|ndiana used actual hourly emissiatega.For Kosmosand Louisville Medical

Center Steam Plarthe stataised a fixed emission rate equal to the aveaatjgalSO,

emissions between 2058d 2015This information is summarized in Tal8eAlthough the

Modeling TAD recommends using more time resolved emissions information where available,

the EPA finds that, given the likely modest impacts of these sourceseantfin by which

this area is estimated to be below the NAAQS, the use of average emissions for thiedhree
period does not materially affect the reliabi
attainingthe standard.

Table 3. Actual SO2 Emissions Between 201B 2015 from Facilities in the Area of Analysis
for the Floyd County Area

SO Emissions (tpy)
Distance from

Facility Name 2013 2014 | 2015 Gallagher (km)
KosmosCement 416 416 416 26
Louisville Medical Center 415 415 415 8
Gallagher 2,498 3,528 | 2,178 --
Total Emissions from All Facilities in the
Area Based on Actual Emissions 3,329 4,359 | 2,909

For the two Louisville Gas and Electric plants, permit limits were.ud&d information is
summarized in Tablé. Cane Rurhas converted to use of natural gas, as is now required by a
permit issued to the source. The E&dproved this permihto the Kentucky Slih anaction

published August 30, 2016t 81 FR 59488. Thus, this requiremestimated to result in the

annual enissions shown in Tablg is federally enforceablend effectiveAs a resultemissions
from LG&EG6s Cane Run Gener at i pegcenB8dma/i8a3GRY hav e
in 2011 to a potential of 20.7 TPY in 201l Creek continues to burn cbalhis facility is

subject to the requirements of the Mercury and Air Toxics Standards (MATS). The SO
nonattainment planning guidance recommends that while the MATS requirements for acid gases
may be met either by compliance with an@@nission limit (020 pounds per million British

Thermal Units) or a hydrogen chloride emission limit, a source for which the Title V permit
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specifies the applicability of the S@mission limit (irrespective of hydrogen chloride emissions)
may be considered to be subjecthispermanent antederally enforcedk SO, emission limit
under MATS The Title V permit for this source specifiggmt compliance with MATS for this
source shall mean compliance with the MATS8Rit, so that this limit may be considered
federally enforceableand permanenihereforeIndiana modeled emissions from Mill Creek in
accordance with this federally enforceable emission limit.

Table 4. SO; Emissions based on Permitted Limits from Facilities in the Area of Analysis
for the Floyd County Area

SOz Emissions Distance from
(tpy, based on Gallagher (km)
Facility Name Permit limits)
Louisville Gas and Electric Cane Run 21 10
Louisville Gas and Electric Mill Creek 13,472 24
Total Emissions from Facilities in the Area of | 13,498
Analysis ModeledBased on PTE

The emission limit for Mill Creek is based on a@feratingd ay aver age.. The EPAC
nonattainment planning guidance advises thatda30average limitation may be considered a
creditable limitation on S@£emissions, but also ages that such a limit should be set at a

downward adjusted level, so as to be comparably stringent tettberlimit that would

otherwise be set to assure attainment. Convergeyguidance advises that the air quality

impact of an existing 3day aerage limit be evaluated by modeling as if a comparably

stringent, upward adjustedhbur limit were set. Indiana does not apply such an adjustment and

does not address the degree of adjustment that would be appropriate. Appendix@ he EPAOG s
Nonattainmat Area guidance stat#isat an average adjustment factor for boilers controlled with

flue gas desulfurization, like Mill Creek, is 0.71, the inverse of which would mean modeling an
emission rate that is 41 percent higher than thda&0average limit. Thpotential impact of this

issue is discussed below. Otherwite EPA finds that themissions used in the Gallagher area
assessment modeling adeqlatepresent theelevantemissions in the area in addition to the

SO background concentration

3.3.7. Modeling Parameter: Meteorology and Surface Characteristics

As noted in the Modeling TAD, the most recent 3 years of meteorological data (concurrent with
the most recent 3 years of emissions data) should be used in designations efforts. The selection
of data bould be based on spatial and climatological (temporal) representativeness. The
representativeness of the data is determined based on: 1) the proximity of the meteorological
monitoring site to the area under consideration, 2) the complexity of terraive 8posure of

the meteorological site, and 4) the period of time during which data are collected. Sources of
meteorological data include National Weather Service (NWS) stationspsitdic or onsite

data, and other sources such as universities, Heleadion Administration (FAA), and

military stations.

17



For the area of analysisr theFloyd Countyarea the state selecté2D13 to 2015urface
meteorology from the Louisvilllternational Airport KSDF) in Louisville Kentuckylocatedat
38.18 N an®5.74pproximately 13 km to the southeast ofsbarce and coincident upper air
observations from the/ilmington Airborne ParkKILN) in Wilmington, Ohio, locatedat 39.4£
N and 8382 W, approximately 220 km to the northeast of the source. These wigredjtio be
stations most representative of meteorological conditions within the area of analysis.

The state used AERSURFACE version 13016 using data from the Louikét&jcky,NWS
stationto estimate the surface characteristadbedo, Bowen ratignd surface roughness)z

of the area of analysis. Albedo is the fraction of solar energy reflected from the earth back into
space, the Bowen ratioftise ratio of sensible to latent heat fl@nd the surface roughnessis
measure of the roughnessla surface based on the type of land cover and tefiadnstate
estimated surface roughness values for 12 spatial sectors out to 1 km at a monthly temporal
resolution for dry, wet, and average conditions.

In Figure5 below, generated by the ERAhe lo@tion of trese NWS statios areshown relative
to the area of analysis.
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Figure 5. Area of Analysis andRepresentativeNWS stationsin the Floyd County Area
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As part of its recommendation, the state provided thiea8 surface wind rose for the Louit,
Kentucky NWS station. In Figuré, the frequency and magnitude of wind speed and direction

are defined in terms of from where the wind is blowiagedominant winds are from the south to
southwest, although the wind blows from all directions fagaiicant percentage of time. The
majority of wind speeds are in the 4 to 11 knot range, with overall lighter winds from the easterly
direction. Less than 1 percent of the hours are reported as calm
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Figure 6: Louisville, Kentucky, NWS Cumulative Annual Wind Rose for Years 2013 2015
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Meteorological data from the above surface and upper air NWS stations were used in generating
AERMOD-ready files with the AERMET processersion 15181)The output meteorological

data created by the AERMET processosuitable for being applied with AERMOD input files

for AERMOD modeling runs. The state followed the methodology and settings presented in the
AERMET User 6s Guide and in the Region 5 Meteo
in the processing dhe raw meteorological data into an AERM@&ady format, and used
AERSURFACE(version 1301pto best represent surface characterisggecifically,12 wind

direction sectors were used with a defauliua of 1 kilometerAlbedoandBowen ratiowere
adjustedfor abnormally wet or dry soil moisture conditioms a monthly basisSurface
roughnesyalueswere adjustedor the winter months of December, Januaryd FebruaryFor
monthswith more than half of the days with at least one inch of snow ctheestataised the
cortinuous snow cover valu®therwise, a value represerg no continuous snow cover was
used.Compliance with theletailedrecommendations of the RegiomVeteorological Data

20



Processing Protocol helps assure consistency with the recatatioers of the Modeling TAD
for optimizing the accuracy of various meteorological inputs.

Hourly surface meteorological data records are read by AERMET, and include all the necessary
elements for data processing. However, wind data taken at hourly Iaterag not always

portray wind conditions for the entire hour, which can be variable in nature. Hourly wind data
may also be overly prone to indicate calm conditions, which are not modeled by AERMOD. In
order to better represent actual wind conditions@ieteorological tower, wind data of 1

minute duration was provided from the LouisvilleerKucky,surface station, noted above, and
processeavith a separate preprocessor, AERMINU{NErsion15272) These data were
subsequently integrated into the AERMRcessing to produce final hourly wind records of
AERMOD-ready meteorological data that better estimate actual hourly average conditions and
that are less prone to ovesport calm wind conditions. This allows AERMOD to apply more
hours of meteorology tmodeled inputs, and therefore produce a more complete set of
concentration estimates. As a guard against excessively high concentrations that could be
produced by AERMOD in very light wind conditions, the state set a minimum threshold of 0.5
meters per s®Nd in processing meteorological data for use in AERMOD. In setting this
threshold, no wind speeds lower than this value would be used for determining concentrations.
This threshold was specifically applied to thenihute wind data.

The Gallagher fadtly is located along the Ohio river with modest terrain increases-6050
generally to the west. A high point of a 100 m increase occurs at$bkir8to the west of the
facility. Higher elevations occur even further to the west. Other directions atieebl flat,
particularly to the east and south. The stack at Gallagher is roughly 160 m tall, well above the
terrain influences, so that pertinent winds should be adequately represented by data from the
Louisville NWS site. Consequently, tldPA finds ttat themeteorological data used in the
Gallagher area modeling analysis is adequately representative of the weather conditions in the
area.

3.3.8. Modeling Parameter: Geography, Topography (Mountain Ranges or Other Air Basin
Boundaries) and Terrain

As notedabove, the terrain in the area of analysis is best described as rolling with elevation
increases of about 60 m within a fé&wm to the west, and up to about 100 m riseéskén to the
west.Terrain to the east is relatively flat to gently rolling. To accdonthese terrain changes,

the AERMAP(version11103)terrain program within AERMOD was used to specify terrain
elevations for all the receptors. The source of the elevation data incorporated into the model is
from the National Elevation Dataset (NED)ngithe North American Datum (NAD) 1983

TheEPA finds that theerrain surrounding the Gallagher plant was adequately represented in the
state modeling analysis of the area
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3.3.9. Modeling Parameter: Background Concentrations o SO

The Modeling TAD offes two mechanisms for characterizing background concentrationsof SO
that are ultimately added to the model ed desi
monitored design value, or 2) a terMpemcentel | y va
monitored concentrations by hour of day and season or month. For this area of analysis, the state
used &itier 20 approach where the 9percentile background concentrations were developed on

a seasonal and hour of day basis. The state useth&@toning data from the Green Valley

monitor (AQS #18043-1004) located in Floyd County for the years 2@035. The monitor is
locatedapproximately &m to the north of the Gallagher facility. Data which was influenced by

the facility wereremoved prior to gesrating a background concentratidime monitorediata

was paired with the correspondihgurly meteorological condition®ollutionrosesvere

createdand used to identify the wind directions from which the modeled source was contributing

to the monitoreadoncentrationsThe hours containing concentrations impacted from the

modeled sourceat a level above 10 pplvere removedThe background concentrations for this

area are shown ifiable5 below.

There is an additional monitor located 3.7 km southafa@her, in Jefferson County, Kentucky.
Both this monitor and the monitor in Floyd County detailed above had valid ZiliBldesign
values of 27 pphHowever, this monitor was judged to be less reliable for determining
background concentrations near Gglfiar.
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Table 5. Temporally Varying Background Values Near Gallagher (ppb¥

Hr 1 Hr 2 Hr 3 Hr 4 Hr 5 Hr 6 Hr 7 Hr 8

Winter 7.27 6.90 6.40 5.80 5.82 6.69 4.36 7.85
Spring 8.01 7.38 4.23 7.32 4.86 3.90 4.28 6.25
Summer 5.60 3.46 4.10 3.47 2.57 1.89 2.30 3.70
Fall 3.70 3.76 4.23 4.06 3.13 3.30 6.33 7.51
Hr 9 Hr 10 | Hr 1l Hr 12 Hr 13 Hr 14 Hr 15 Hr 16

Winter 7.24 9.10 8.98 10.66 9.42 6.60 9.96 9.70
Spring 8.39 8.87 9.50 16.88 13.04 15.89 9.10 14.09
Summer | 7.70 8.10 13.52 13.08 13.15 8.94 8.57 7.78
Fall 6.96 9.52 0.46 8.82 8.87 9.06 13.28 8.62
Hr 17 Hr 18 | Hr 19 Hr20 | Hr2l Hr 22 Hr 23 Hr 24

Winter 10.21 0.54 8.78 8.45 7.77 8.32 7.92 6.43
Spring 15.33 9.21 0.63 0.94 8.06 7.24 7.70 8.15
Summer | 6.22 8.08 6.56 4.87 3.73 3.47 4.16 3.46
Fall 11.71 6.29 6.93 6.42 5.47 3.60 3.53 5.31

The EPA finds that thdackground values used in the Gallagher modeling assessmbatacke
on data from a suitably located monitor and are analyzed appropriatelyuaratehdequately

representative of the S@ontribution of noAmodeled sources in the area

3.3.10.Summary of Modeling Inputs and Results

The AERMOD modeling input parameters for the Floyd County area of analysis are summarized

below in Tableb.

Table 6: Summary of AERMOD Modeling Input Parameters for the Area of Analysis for
the Floyd County Area

Input Parameter Value
AERMOD Version 16216r
Dispersion Characteristics Rural
Modeled Sources 5

5The SGNAAQS level is expressed ippb but AERMOD gives results éing P. the conversioffactor for SQ (at

the standard conditions applied in the ambient ®@&rence method) is 1 ppb = approximately 2.619 £. m
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Input Parameter Value
Modeled Stacks 10
Modeled Structures 107
Modeled Fencelines 1
Total receptors 9,063

Emissions Type

Mixed actual and allowable

Emissions Years

20132015

Meteorology Years

20132015

NWS Station for Surface
Meteorology

Louisville, KY NWS (KSDF)

NWS Station Upper Air
Meteorology

Wilmington, OH NWS(KILN)

NWS Sation for Calculating
Surface Characteristics

Louisville, KY NWS (KSDF)

Methodology for Calculating
Background S@Concentration

Used sitdD: 18-043-1004 to
generatéi t | esgasoR ly
hourof-dayvalues

Calculated Background SO
Concentration

Values anged from 1.89 ppb
to 16.88 ppb

The results presented below in TabBlghow the magnitude and geographic location of the
highest predicted modeled concentration based on the input parameters.

Table 7. Maximum Predicted 99th Percentile Daily Maximum EHour SOz Concentration
Averaged Over Three Yeardor the Area of Analysis for the Floyd County Area

99" percentile daily
Receptor Location maximum 1-hour SO,
UTM zone 16 Concentradion
Modeled
concentration
Averaging Data UTM Easting | UTM Northing | (including NAAQS
Period Period (m) (m) background) Level
99th Percentile
1-Hour Average | 20132015 | 602300 4238000 99.5 196.4*

*Equivalent to the 2010 SANAAQS of 75 ppb

The

stateods

mo d eHighestgredicted @9 peraentibedaily maxiantim1hdure

concentration within the chosen modeling domai®dise g £, aguivalent t88.0ppb. This
modeled concentration includéte background concentration of $£@nd is based aamix of
actual andallowableemissions from thencludedfacilities. Figure7 below was included as part
st at e 0and indieates thatntkerpredicted \@atmeurredapproximately 2

of t he
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km north northeast of Gallagher Th e st at ee&tasntandeconeoprs aedso shgpwniind
the figure.The overall spatial distribution of impacts to the northeast of Gallagher irslibatie
sources in Floyd County do not contribute to the nonattainment area in Jefferson County,
Kentucky, located to the sowtlest of the modeled area.

Figure 7: Predicted 99" Percentile Daily Maximum 1-Hour SOz Concentrations Averaged
Over Three Yearsfor the Area of Analysis forthe Floyd County Area

The modeling submitted by tistateindicateshatthe Thour SQ NAAQS is attained at all
receptors in the area
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